1. Introduction
===============

The popliteal cyst, also known as Backer cyst, is a frequent condition among patients between 35 and 70 years old, and most of the cases are associated with chronic arthropathies.^\[[@R1]\]^ Popliteal cyst is mostly located in the medial aspect of the popliteal fossa.^\[[@R2]\]^ Previous studies on the pathogenesis of popliteal cyst have described that they are associated with intraarticular pathology and valvular slit mechanisms.^\[[@R3][@R4][@R5]\]^ When the popliteal bursa is present, it becomes symptomatic by responding to the intraarticular disease because of its continuity with the knee joint.^\[[@R6]\]^

Open excision of popliteal cysts is traditionally performed in symptomatic cases. However, the open procedure entails a large incision on the posterior side of the knee, a risk of neural injuries, a higher recurrence rate, longer time to perform, and more perioperative complications.^\[[@R7][@R8][@R9][@R10]\]^ Previously, popliteal cystectomy is mostly done under open surgery. However, almost half of the cases would have recurrence after open procedure.^\[[@R11]\]^ The main reason was due to the unsolved intraarticular pathological conditions (such as meniscus injuries, patellofemoral arthritis, rheumatoid arthritis, synovitis, cartilage damage, etc).^\[[@R5],[@R12],[@R13]\]^ With the development of arthroscopic technique, popliteal cystectomy via arthroscopy becomes much promising.^\[[@R14]\]^ Compared with open excision, arthroscopic treatment for popliteal cysts is minimally invasive, associated with a lower risk of poor outcome, directly addresses both intraarticular pathology and the popliteal cyst, and exhibits better clinical outcomes.^\[[@R15][@R16][@R17]\]^

Based on the 1-way valvular slit mechanism, the key to successful treatment of popliteal cysts is dealing with the associated intraarticular lesions and arthroscopic interventions.^\[[@R18],[@R19]\]^ Sansone et al^\[[@R20]\]^ debrided popliteal cysts using one posteromedial portal (OPP), and they observed optimal or good clinical results in 95% of the patients treated at 2 years after surgery. Additionally, Ahn et al^\[[@R21]\]^ reported popliteal cystectomy effectively by using an posteromedial portal. Jiang et al^\[[@R22]\]^ also reported the posteromedial portal method yielded an excellent result without popliteal cyst recurrence. Gu et al^\[[@R23]\]^ used two posteromedial portals (TPP) to perform complete popliteal cystectomy. Thus far, there is a lack of research comparing the clinical effects of arthroscopic treatment of popliteal cysts between the OPP technique and the TPP technique.

Therefore, the purpose of this study was to retrospectively investigate the clinical results of arthroscopic treatment for popliteal cysts via OPP or TPP and to investigate whether it is necessary to create 2 portals to treat popliteal cysts. It was hypothesized that arthroscopic treatment for popliteal cysts via TPP would improve knee functional recovery for the treatment of popliteal cysts.

2. Methods
==========

2.1. Participants
-----------------

This retrospective study was approved by the Health Sciences Institutional Review Board of our hospital, and written consent was obtained from all participants. From January 2013 to January 2017, patients scheduled for popliteal cyst resection under arthroscopy were invited to participate in this study. All of these patients had mass-like symptoms, such as swelling, pain, and limited motion of the knee joint. The inclusion criteria were as follows:

1.  patients undergoing unilateral popliteal cyst resection

2.  patients aged 18 to 50 years

3.  patients scheduled for surgery via an arthroscopic resection technique.

The exclusion criteria were as follows:

1.  patients scheduled for open surgeries

2.  patients undergoing combined ligament reconstruction

3.  patients undergoing revision surgery, and

4.  patients with osteoarthritis.

2.2. Surgical technique
-----------------------

### 2.2.1. Arthroscopy via OPP

Patients underwent arthroscopic surgery under general or spinal anesthesia in the supine position. Routine arthroscopic examination of the knee joint was performed through the anterolateral portal. After examining and treating the intraarticular pathologies (such as meniscus tear, synovitis, loose body, etc) (Fig. [1](#F1){ref-type="fig"}), the arthroscope was redirected toward the posteromedial compartment through the intercondylar notch. One spinal needle was inserted into the posteromedial compartment with the knee flexed at 90° to create the first posteromedial portal (Fig. [2](#F2){ref-type="fig"}). The capsular fold was resected. The posteromedial side of the medial head of gastrocnemius was identified and located. In general, the opening of the cyst overlaid the posteromedial side of the medial head of gastrocnemius and was sometimes obscured by a membrane.^\[[@R5],[@R24]\]^ Then, the valvular structure was enlarged using a shaver from the posteromedial portal. The sign of a successful opening was that a large amount of bright yellow fluid flowed into the joint cavity (Fig. [3](#F3){ref-type="fig"}). Finally, after the end of all involved procedures, the incision was closed, and a compressive dressing was applied.

![The intraarticular pathologie (meniscual tear) was treated under arthroscopy.](medi-99-e20020-g001){#F1}

![Surgical image showed arthroscopic technique via one posteromedial portal.](medi-99-e20020-g002){#F2}

![(A) Arthroscopic image of 1 portal technique. The opening of the cyst overlaid the posteromedial side of the medial head of gastrocnemius; (B) Arthroscopic image of 1 portal technique. Observation of the cyst wall.](medi-99-e20020-g003){#F3}

### 2.2.2. Arthroscopy via TPP

Routine arthroscopic detection and intraarticular pathology treatment were performed in the same way as described in the OPP group. The first posteromedial portal was established as described above. The capsular fold was resected via the posteromedial portal, and the medial head of the gastrocnemius was exposed. A switching stick was inserted into the cystic inner cavity from the first posteromedial portal. Then, the arthroscope was advanced to the cyst wall using the switching stick. A second posteromedial portal was created as an operating portal approximately 4 cm distal to the first portal along the longitudinal axis of the tibia (Fig. [4](#F4){ref-type="fig"}). The inner wall of the cyst was resected using a low-suction shaver. Once the adipose tissue was revealed, there were nerves and blood vessels nearby (Fig. [5](#F5){ref-type="fig"}). Finally, the incision was closed, and a compressive dressing was applied.

![Surgical image showed arthroscopic technique via two posteromedial portals.](medi-99-e20020-g004){#F4}

![(A)arthroscopic image of 2 portals technique. Observation of the cyst wall; (B) Arthroscopic image of 2 portals technique. The inner wall of the cyst was resected using a low-suction shaver.](medi-99-e20020-g005){#F5}

2.3. Rehabilitation
-------------------

All of the patients were postoperatively rehabilitated according to the same protocol. From the day after the operation, lower extremity quadriceps contraction training, and ankle pump movements were started. Weight bearing was permitted depending on the intraarticular pathology or lesion treatment. For the patients with meniscoplasty, loose body removal or synovitis debridement, and weight bearing was allowed at the second day after surgery as tolerated. For the patients with meniscorepair, weight bearing was allowed at 2 to 4 weeks after surgery, and then weight bearing was allowed as tolerated with 2 crutches.

2.4. Clinical evaluation
------------------------

The clinical and radiological data were collected from admission records, operative records, and the Picture Archiving and Communication System. Patient demographics, including age, sex, and combined lesions, were collected. Operating time was also collected. Magnetic resonance imaging (MRI) was performed preoperatively to detect the cyst location and its diameter with combined intraarticular pathology and postoperatively to confirm the complete removal of the cyst (Fig. [6](#F6){ref-type="fig"}). In addition, a follow-up MRI was performed to detect the recurrence of cysts at least 12 months postoperatively. The Rauschning and Lindgren grades and the Lysholm score were evaluated. According to the Rauschning and Lindgren classification, the patients with grade II and above were defined as recurrent patients.^\[[@R11]\]^ The complications were also documented.

![(A) large popliteal cyst detected in sagittal T2; (B) large popliteal cyst detected in axial T2 view; (C) The sagittal view revealed disappearance of the cyst after operation; (D) The axial view of the knee after operation.](medi-99-e20020-g006){#F6}

2.5. Statistics analysis
------------------------

The data are presented as the mean ± standard deviation. The statistical significance of differences in continuous data was compared using an independent t test or Mann--Whitney *U* test. The dichotomous variables were compared using the Pearson Chi-squared test or Fisher exact probability test. All statistical data are 2-sided and were evaluated at a 5% level of significance. All statistical analyses were performed with SPSS software (Version 17.0; SPSS, Chicago, IL).

3. Results
==========

In total, 53 patients with popliteal cysts were investigated. Twenty-five patients received arthroscopy via OPP (the OPP group), and 28 patients received arthroscopy via TPP (the TPP group). There were no significant differences in age, gender, cyst diameter preoperative Lysholm score, or preoperative Rauschning and Lindgren grade between the 2 groups **(**Table [1](#T1){ref-type="table"}**)**.

###### 

Demographic characteristics and perioperative data.

![](medi-99-e20020-g007)

Among the cohort of patients, 36 (68%) had meniscal lesions, including 17 patients in the OPP group and 19 patients in the TPP group. Degenerative osteoarthritis was observed in 33 patients (62%) in total, including 15 patients in the OPP group and 18 patients in the TPP group. Synovitis was also recorded in 28 patients (53%), including 13 patients in the OPP group and 15 patients in the TPP group. Moreover, 1 patient in the TPP group had plica. There was no significant difference in the intraarticular lesion rate between the OPP group and the TPP group (*P* \> .05).

According to the operation record, the operation time of the TPP group was significantly longer than that of the OPP group (48.3 ± 5.5  vs 38.4 ± 6.9 minutes; *P* \< .001). Fifty-three cases all received an MRI scan at their last follow-up. In the OPP group, the cysts disappeared in 17 cases and reduced in size in 8 cases. In the TPP group, the cysts disappeared in 23 cases and reduced in size in 5 cases. Regarding the Rauschning and Lindgren grade, 15 patients were graded as Grade 0, 9 patients were graded as Grade I, and 1 patient was graded as Grade II in the OPP group. In the TPP group, 24 patients were graded as Grade 0, and 4 patients were graded as Grade I (Fig. [7](#F7){ref-type="fig"}). According to the Rauschning and Lindgren classification, the recurrence rate was significantly lower in the TPP group (0%) than in the OPP group (4%) (*P* = .03). In addition, there was no significant difference in Lysholm score between the OPP group and the TPP group (86.5 ± 5.9 vs 86.1 ± 3.9; *P* = .77).

![Comparison of Rauschning and Lindgren grade between one posteromedial portal technique and two posteromedial portals technique.](medi-99-e20020-g008){#F7}

Regarding the complications, 1 patient had a deep vein thrombosis due to lack of functional exercise and recovered after conservative treatment. This patient was obese and did not perform regular quadriceps femoris functional exercises or ankle pump exercises after the operation. One patient had hypoesthesia on the medial shank, which was completely recovered after treatment by neurotrophic medicine.

4. Discussion
=============

As reported, arthroscope can directly address the cyst as well as the posterior transverse synovial infold.^\[[@R25]\]^ Some surgeons perform direct arthroscopic excision using a 70° arthroscope and posteromedial portal for the treatment of popliteal cysts.^\[[@R12]\]^ Although the 70° arthroscopy with only OPP has a large viewing range, there are still visual blind spots. Therefore, the risk of recurrence still persists because arthroscopy may not allow complete surgical excision.^\[[@R26]\]^ In some cases, incomplete removal occurred because the cyst wall could not be clearly identified. In the present study, we performed both the 1 portal technique and the 2 portals technique to treat popliteal cysts with a 30° arthroscope. It was found that 2 portals technique was more efficiency as there was no recurrence. A 30° arthroscopy with TPP allows for an improved horizon and visualization over arthroscopic approaches and achieves complete cyst excision while minimizing damage to the soft tissues. In the TPP group, most cysts were resected completely, as confirmed by MRI.

In the present study, the cysts disappeared in 17 patients and reduced in size in 8 patients in the OPP group. In the TPP group, the cysts disappeared in 23 patients and reduced in size in 5 patients. According to the Rauschning and Lindgren classification, the recurrence rate was significantly lower in the TPP group (0%) than in the OPP group (4%). Previously, Xinxian et al^\[[@R10]\]^ reported that popliteal cysts disappeared in 17 (55%) patients, were reduced in 9 (29%) patients and persisted in 5 (16%) patients in the arthroscopic decompression group (1 portal technique). Yang et al^\[[@R11]\]^ reported that the recurrence rate of arthroscopic decompression is 3.1%. Furthermore, Ahn et al^\[[@R27]\]^ resected the capsular fold through the posteromedial working portal and used the posteromedial cystic portal for complete cyst removal. The follow-up MRI study showed that the cyst had disappeared in 17 knees (55%) and had reduced in size in 14 knees (45%) among the 31 patients. Jiang et al^\[[@R18]\]^ performed popliteal cyst debridement through 2 portals, and they reported that all patients had no recurrence at the follow-up after surgery. Ohishi et al^\[[@R28]\]^ performed arthroscopic cyst decompression via 2 posterior portals (posterolateral portal and posteromedial portal) after creating a transseptal portal and reported that 12 cysts disappeared completely, while 16 reduced and 1 enlarged in size by the time of the final follow-up.

Previously, Han et al^\[[@R29]\]^ reported complications after arthroscopic treatment for popliteal cysts included hematoma formation, portal site infection and discomfort, persistent pain and swelling, and technical error during cyst debridement. Previously, Kp et al^\[[@R30]\]^ reported 1 case of popliteal artery aneurysm after arthroscopic cystectomy of a popliteal cyst, which is an uncommon complication. They recommended not shaving the lateral aspect of the cyst while performing arthroscopic cystectomy when MRI revealed that the popliteal artery was close to the cyst. In the present study, 2 patients (3.8%) had complications, including one who developed deep vein thrombosis and one with hypoesthesia. One patient developed deep vein thrombosis due to high body mass index. In cases such as this, early quadriceps femoris exercises and ankle pump exercises are encouraged after operation. Anticoagulants should also be used 6 hours after the operation to prevent deep venous thrombosis.

Our study has some limitations. The follow-up time was a little short, only 1 to 2 years. We do not know whether these cysts will recur over a longer term. In addition, there were only 53 cases in our study. Next, we will collect more cases to increase the statistical power. Further studies with long-term follow-up and more cases are warranted to guide the treatment recommendation.

5. Conclusions
==============

Arthroscopic excision of the popliteal cyst using 30° arthroscopy with TPP can correct the valvular mechanism of the capsular fold. Arthroscopic management via TPP is an effective and superior method for the treatment of popliteal cysts, with a small incision, quick recovery, good efficacy, and a low recurrence rate.

Author contributions
====================

DSG, LC, GXC, XY, and HZ performed the investigations. YSS gave the guidance during this study. DSG, LC, and YSS analyzed and interpreted the data regarding the MRI results, and were a major contributor in writing the manuscript. All authors read and approved the final manuscript

Abbreviations: MRI = magnetic resonance imaging, OPP = one posteromedial portal, TPP = two posteromedial portals.

How to cite this article: Guo D, Cheng L, Chen G, Yu X, Zhang H, She Y. A comparison of the clinical effects of arthroscopic treatment for popliteal cyst between techniques using one posteromedial portal and two posteromedial portals. *Medicine*. 2020;99:20(e20020).

DG and LC contributed equally to this work.

This study was approved by the Health Sciences Institutional Review Board of The Affiliated Suzhou Hospital of Nanjing Medical University. Written, informed consent was obtained from all participants.

The authors have no funding and conflicts of interest to disclose.

All data generated or analyzed during this study are included in this published article \[and its supplementary information files\].
